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(57) ABSTRACT

An O-ring with elliptical cross-section disposed within a
gasket seat about a cylindrical housing that contains a bio-
activated protective composition. When sealed off from the
environment, the bio-activated protective composition under-
goes a self-vacuumizing process and requires the flow of gas.
The elliptical cross-section of the O-ring is received within a
recess of a housing cover to define a channel between the
housing cover and the housing. This channel allows the gas to
be released and prevents deformation of the O-ring regardless
of mechanical compression, atmospheric pressure and tem-
perature.

9 Claims, 7 Drawing Sheets
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1
SELF-VACUUMIZING CONTAINER FOR
BIO-ACTIVATED PROTECTIVE
COMPOSITIONS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates, generally, to gaskets for containers.
More particularly, it relates to an O-ring gasket that soft seals
a container and allows gas to escape from the contents of the
container.

2. Description of the Prior Art

O-rings used as gaskets or seals for containers are known in
the art. However, O-rings are typically used only as seals to
prevent any air or gas from entering the container that it is
being used to seal, rather than also as mechanisms by which
air or gas can escape the container. Additionally, conventional
O-rings have a circular cross-section and are thus prone to
deformation when they are mechanically compressed or
when a force, such atmospheric pressure, is applied to them.
This deformation compromises the seal and allows unwanted
gas to infiltrate the container and potentially alter the sub-
stance within the container.

Accordingly, what is needed is an O-ring that withstands
deformation and allows the escape of gas from within a con-
tainer of which the O-ring is supporting the seal. However, in
view of the art considered as a whole at the time the present
invention was made, it was not obvious to those of ordinary
skill how the art could be advanced.

While certain aspects of conventional technologies have
been discussed to facilitate disclosure of the invention, Appli-
cants in no way disclaim these technical aspects, and it is
contemplated that the claimed invention may encompass one
or more of the conventional technical aspects discussed
herein.

The present invention may address one or more of the
problems and deficiencies of the prior art discussed above.
However, it is contemplated that the invention may prove
useful in addressing other problems and deficiencies in a
number of technical areas. Therefore, the claimed invention
should not necessarily be construed as limited to addressing
any of the particular problems or deficiencies discussed
herein.

In this specification, where a document, act or item of
knowledge is referred to or discussed, this reference or dis-
cussion is not an admission that the document, act or item of
knowledge or any combination thereof was at the priority
date, publicly available, known to the public, part of common
general knowledge, or otherwise constitutes prior art under
the applicable statutory provisions; or is known to be relevant
to an attempt to solve any problem with which this specifica-
tion is concerned.

SUMMARY OF THE INVENTION

The long-standing but heretofore unfulfilled need for an
improved, multi-functional and non-deforming O-ring gasket
is now met by a new, useful and nonobvious invention.

In an embodiment, the current invention includes an O-ring
construction that allows the escape of gas during a self-vacu-
umizing process of a bio-activated protective composition.
The embodiment includes an O-ring that has an annular con-
figuration about a housing. The housing has a cylindrical
shape, so the O-ring is snugly fitted about the housing. The
O-ring has an elliptical cross-section with an inner segment
contained within a gasket seat in the housing and an outer
segment contained within a recess of a housing cover. This
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enclosure defines a channel between the housing and the
housing cover, thus allowing gas to enter and escape, as
needed, during the self-vacuumizing process. The gasket seat
protects the O-ring from deformation.

The O-ring may be constructed out of neoprene.

The gasket seat includes a vertical back, a first substantially
horizontal flange disposed in overlying relation to the O-ring,
and a second substantially horizontal flange disposed in
underlying relation to the O-ring. The first and second flanges
may be angled acutely toward the vertical center of the back
support and thus contact the O-ring on the end of the O-ring
distal to the back support.

In a separate embodiment, the current invention comprises
an assembly of three components. The first component
includes a housing with cylindrical shape. The housing has an
impermeable base, upright wall, open top, and a gasket seat
close to the open top. The housing contains a bio-activated
composition that is capable of undergoing a self-vacuumizing
process. The second component includes a housing cover that
has a cylindrical shape with impermeable top, upright wall, an
open bottom, and a cover seal extending vertically from the
open bottom. The cover seal includes a recess adapted to
receive the an outer segment of an elliptical O-ring. The third
component includes the O-right with annular configuration
and snugly fitted around said housing. The O-ring has an
elliptical cross section that, when received within the recess
of'the cover seal, defines a channel between the housing and
the housing cover. This channel allows gas to enter and escape
during the self-vacuumizing process. The gasket seat protects
the O-ring from deformation.

The O-ring may be constructed out of neoprene.

The gasket seat includes a vertical back, a first substantially
horizontal flange disposed in overlying relation to the O-ring,
and a second substantially horizontal flange disposed in
underlying relation to the O-ring. The first and second flanges
may be angled acutely toward the vertical center of the back
support and thus contact the O-ring on the end of the O-ring
distal to the back support.

In a separate embodiment, the current invention comprises
a method of vacuumizing a bio-activated protective compo-
sition within a container. The method includes providing the
housing with an impermeable base, a first cylindrical upright
wall, an open top and a gasket seat close to the open top. A
housing cover is provided with an impermeable top, a second
cylindrical upright wall, an open bottom and a cover seal
extending vertically from the open top. The cover seal
includes a recess adapted to receive an outer segment of an
elliptical O-ring. The O-ring is provided with an elliptical
cross-section. The inner segment is contained within the gas-
ket seat, and the outer segment is contained within the recess
of the cover seal, as noted. This type of enclosure forms a
channel between the housing cover and the housing, which, in
turn, allows the flow of gas. The O-ring withstands deforma-
tion as a result of its elliptical cross-section and placement
within the gasket seat. When the container is in a closed state,
the composition undergoes a self-vacuumizing process and
receives and exhausts gas. The channel allows the gas to
escape from the container.

The O-ring may be constructed out of neoprene.

The gasket seat includes a vertical back, a first substantially
horizontal flange disposed in overlying relation to the O-ring,
and a second substantially horizontal flange disposed in
underlying relation to the O-ring. The first and second flanges
may be angled acutely toward the vertical center of the back
support and thus contact the O-ring on the end of the O-ring
distal to the back support.
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These and other important objects, advantages, and fea-
tures of the invention will become clear as this disclosure
proceeds.

The invention accordingly comprises the features of con-
struction, combination of elements, and arrangement of parts
that will be exemplified in the disclosure set forth hereinafter
and the scope of the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature and objects of the
invention, reference should be made to the following detailed
disclosure, taken in connection with the accompanying draw-
ings, in which:

FIG. 1A is a side outer view of an assembly containing a
housing, O-ring, and housing cover according to an embodi-
ment of the current invention;

FIG. 1B is a side cross-sectional view of an assembly
containing a housing, O-ring, and housing cover according to
an embodiment of the current invention;

FIG. 2A is atop view of an assembly containing a housing,
O-ring, and housing cover according to an embodiment of the
current invention;

FIG. 2B is a top view of an O-ring according to an embodi-
ment of the current invention;

FIG. 3 is a close-up side cross-sectional view of an O-ring
and gasket disposed on a housing according to an embodi-
ment of the current invention;

FIG. 4 is a cross-sectional view of an O-ring according to
an embodiment of the current invention; and

FIG. 5 is a close-up cross-sectional view of an O-ring with
flanges disposed above and below the O-ring.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

In the following detailed description of the preferred
embodiments, reference is made to the accompanying draw-
ings, which form a part thereof, and within which are shown
by way of illustration specific embodiments by which the
invention may be practiced. It is to be understood that other
embodiments may be utilized and structural changes may be
made without departing from the scope of the invention.

The protective composition within an embodiment of the
current invention includes natural washing, cleaning and
feeding compositions. The composition can be a paste wax
that is used to clean and buffer paint on any structure, such as
an automobile. The composition remains an enzyme mixture
until applied to the structure. When the composition is
applied to the structure, oxygen from the air acts as a catalyst
and allows the composition to bond to the surface of the
structure.

As depicted in FIGS. 1A-4, the container enclosing the
composition and protecting it from exposure to oxygen,
among other natural elements, includes housing cover 14,
O-ring 10 and housing 12. Housing cover 14 is characterized
by high relative strength and designed to provide sufficient air
capture while disposed in overlying and outer relation to
O-ring 10 and housing 12, as seen in FIG. 1B. Housing 12 of
the container has a size, shape and weight designed for ease of
handling, convenient storage and protection of the enclosed
composition. Housing 12 of the container has a closed bot-
tom, an open mouth at the end opposite the closed bottom, and
a uniform upright wall extending perpendicularly from the
closed base and terminating at upper lip 16 of the open mouth.

As depicted in FIGS. 1B and 3, housing cover 14 includes
cover seal 20 around its circumference and extending longi-
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tudinally from lower lip 15 of housing cover 14. Cover seal 20
includes a recess designed to receive O-ring 10 when a ver-
tical force is applied to housing cover 14 to engage housing
12. When housing cover 14 has fully engaged housing 12,
O-ring 10 fits snugly within the recess of cover seal 20. As
such, the force applied to housing cover 14 must be applied
until O-ring 10 is disposed within the recess of housing cover
14. Thus, O-ring 10 maintains the closed state of the container
since the recess of housing cover 14 cannot be driven past
O-ring 10. This is an improvement over the conventional art,
which typically uses a screw top or matching threads or ribs
and allows a user to apply too little pressure or apply exces-
sive pressure. The present invention standardizes pressure
since a user cannot apply too little or too much pressure to
close the container.

As depicted in FIG. 4, when O-ring 10 is disposed within
the recess of cover seal 20 (i.e., container is in a closed state),
channel 22 is created. Channel 22 between gasket seat 18 and
cover seal 20 permits free airflow and allows the composition
within the container to capture air to initiate a self-vacuumiz-
ing process. Because of the composition’s bio-activation
properties, capturing air during closing allows a top layer of
the composition within the container to begin a self-vacu-
umizing process to preserve the composition.

The current invention includes O-ring 10 or torus of the
container. While the assembly is in a closed state (i.e., O-ring
10 sits snugly within the recess of cover seal 20), as depicted
in FIGS. 1B and 3, O-ring 10 is disposed under lower lip 15 of
housing cover 14 and/or inside cover seal 20. O-ring 10 is a
thin, flexible band in the general shape of the housing around
which it is snugly fitted. In an embodiment, housing 12 can be
a cylindrical enclosure, as depicted in FIGS. 1A-2B, so
O-ring 10 would be a seal having an annular shape. O-ring 10
may be made of any suitable resilient material or solid elas-
tomer, for example synthetic rubber, such as neoprene. The
inner diameter of O-ring 10 is similar to the outer diameter of
upper lip 16 of housing 12, so that O-ring 10 is disposed
directly beneath upper lip 15 and within gasket seat 18.

FIGS. 2A and 2B depict top views of housing cover 14,
showing O-ring 10 disposed along the outermost circumfer-
ence of the container.

As seen in FIG. 3, housing cover 14 is placed above and/or
around the circumference of upper lip 16 of housing 12 and
secures housing 12 from unwanted contaminants. Cover seal
20 makes tangential contact with O-ring 10 on an outer side of
O-ring 10, as O-ring 10 fits snugly within the recess of cover
20. O-ring 10 has elliptical cross-section 10' and overhangs
flanges 18a, 185 of gasket seat 18. Thus, when an outer side
of O-ring 10 is disposed within the recess of cover seal 20,
channel 22 is left between cover seal 20 and flanges 184, 185
which overlie and underlie O-ring 10, respectively. Flanges
184, 185 and cover seal 20 are sufficiently distant from each
other to seal from contamination but also allow gases to be
captured and released during the self-vacuumizing process of
the bio-activated composition enclosed within housing 12.
This seal also prevents the entry of outside air dueto increased
external pressure after the gases have escaped housing 12 via
channel 22 created by O-ring 10 and cover seal 20.

In an embodiment, as depicted in FIGS. 1B and 3, the
invention includes gasket seat 18. Gasket seat 18 includes
vertical back support 17 and two flanges 18a, 185. Flange 18«
extends in a generally horizontal direction from the top edge
of back support 17. Flange 185 extends in a generally hori-
zontal direction from the bottom edge of back support 17.
Generally flanges 18a, 185 extend perpendicular to back sup-
port 17 and contact O-ring 10 on a top edge of O-ring 10 and
on a bottom edge of O-ring 10, respectively.
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In an embodiment, as depicted in FIG. 5, flanges 18a, 185
are not perfectly perpendicular to back support 17 but are
angled acutely toward the vertical center of vertical back
support 17. O-ring 10 is disposed between flange 18a and
flange 1854, such that flanges 18a, 185 make tangential contact
with O-ring 10 on a side of O-ring 10 distal to vertical back
support 17. This may help seal the container from unwanted
contaminants.

As depicted in FIGS. 3-5, O-ring 10 has elliptical cross-
section 10'. Elliptical cross-section 10' prohibits deformation
of O-ring 10 within gasket seat 18 as pressure is applied from
above and below O-ring 10. A more circular cross-section
may be more prone to deformation if excessive pressure is
applied, such that the O-ring might be squeezed out of its
intended position, thereby compromising the seal that it is
intended to provide. Elliptical cross-section 10' of O-ring 10
permits excessive force and maintains a continuous seal
under all conditions. Additionally, elliptical cross-section 10'
of O-ring 10 allows an outer portion of O-ring 10 to protrude
from gasket seat 17 and fit snugly in the recess of cover seal
20.

Elliptical cross-section 10" of O-ring 10 also permits suf-
ficient channel 22 between the edges of O-ring 10, gasket seat
18 and cover seal 20 to allow the escape of air or gas from
housing 12. The elliptical surface of O-ring 10 has a smaller
point of contact than conventional O-rings and thus enables
non-deformation by allowing that point of contact to remain
constant regardless of mechanical compression, atmospheric
pressure or temperature. The constant point of contact allows
O-ring 10 to act as a non-deforming relief valve since the
longitudinal axis of O-ring 10 is substantially horizontal and
the contact between cover seal 20 and O-ring 10 permits
channel 22 between cover seal 20 and flanges 18a, 185.
Acting as a relief valve, O-ring 10 facilitates gas escape when
the composition in housing 12 undergoes its self-vacuumiz-
ing process.

Glossary of Claim Terms

The term “angled acutely” as used herein refers to an angle
less than 90° when measured against a reference. For
example, a flange “angled acutely” toward the vertical center
of'a reference would have an angle less than 90° between the
flange and the vertical center of the reference.

The term “annular” as used herein refers to a structure
having the form of a ring. An “annular” structure has a hollow
inner portion, though the thickness or height of the structure
itself is not limited.

The term “back support” as used herein refers to a rigid
component that prevents other structure from collapsing and
is relatively “behind” the supported structures, such that the
supported structures extend from the supporting structure.
For example, a “back support” with two flanges prevents the
two flanges from collapsing as the two flanges extend from
the back support.

The term “bio-activated protective composition” as used
herein refers to a substance that has protective qualities when
applied to a structure and undergoes a biochemical alteration
upon exposure to oxygen.

The term “channel” as used herein refers to any channel
between two structures that permits the flow of a fluid (e.g.,
gas or liquid).

The term “cylindrical” as used herein refers to any struc-
ture having the shape of a cylinder, which includes a circular
base, annular wall extending perpendicularly from the edges
of'the base, and a circular top at the point of termination of the
wall.
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The term “deformation” as used herein refers to a transfor-
mation or change of shape of a structure, thereby giving the
structure an undesired shape.

The term “elliptical cross-section” as used herein refers to
a cross-section of a structure having an ovular shape, or a
closed curve with a first diameter larger than a second diam-
eter that is perpendicular to the first diameter.

The term “flow” as used herein refers to receiving and/or
freeing of a gas being introduced to or emitted from a com-
position undergoing a vacuumizing process.

The term “flange” as used herein refers to the projecting
edge of a rigid component, the projecting edge intended to
hold a structure in place. For example, “flanges” may extend
from the opposite ends of a back support to hold an O-ring in
place.

The term “force” as used herein refers to any physical
quality that might have the ability to push, pull, twist or
deform a structure. Examples of “forces” include mechanical
compression and the results of atmospheric pressure and a
change in temperature.

The term “fully engages” as used herein refers to the
employment, utilization, meshing or interlocking of two
structures. For example, a housing cover “fully engages” a
housing by applying a force to the housing cover until an
O-ring disposed within the housing contacts a recess in a
cover seal extending from the housing cover.

The term “gas” as used herein refers to any exhaust emitted
by a composition upon undergoing a chemical reaction. Thus,
a bio-activated composition may receive and emit a “gas”
upon undergoing its self-vacuumizing process.

The term “gasket seat” as used herein refers to a structure
that can hold a gasket or seal in place without fully enclosing
it. For example, a “gasket seat” may include flanges that are
disposed in underlying relation and overlying relation to an
O-ring to hold it in place without fully enclosing the O-ring.

Theterm “housing” as used herein refers to the container or
covering of a composition. The closed sides of a “housing”
are impermeable and protective of the composition within the
housing.

The term “impermeable” as used herein refers to the char-
acteristic of a structure to disallow the passage of a substance,
such as water or gas. Thus, if walls of a container are “imper-
meable”, the walls disallow the passage of a substance, such
as water or gas.

The term “longitudinal section” as used herein refers to the
part of a structure that runs in the direction of the long axis of
the body of the structure. For example, the “longitudinal
section” of an ellipse is the direction of the ellipse that has its
largest diameter.

The term “O-ring” as used herein refers to a mechanical
gasket that is used on containers to further seal the interior of
the container from exterior fluid substances. An O-ring is not
strictly limited to the shape of an “O”.

The term “open” as used herein refers to not having an
impermeable barrier disposed on that side of a structure.
Thus, if a cylinder has an “open” top, then when the cylinder
is positioned vertically, the top of the cylinder is hollow and
does not contain and impermeable barrier.

The term “proximal” as used herein refers to one structure
being near in channel to another structure. For example, when
a gasket seat is in “proximal” relation to the upper lip of a
housing, the gasket seat may be contiguous with the upper lip
of the housing or may be located adjacent to the upper lip of
the housing.

The term “recess” as used herein refers to any channel or
indentation formed within a structure. Thus, a “recess” on the
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cover seal of a housing cover is an indentation adapted to
snugly fit an O-ring disposed on or within the circumference
of a housing.

The term “self-vacuumizing process” as used herein refers
to a substance’s ability to extinguish waste from itselfin order
to create a region of channel that contains no matter. This
process, in turn, preserves the substance.

It will thus be seen that the objects set forth above, and
those made apparent from the foregoing disclosure, are effi-
ciently attained. Since certain changes may be made in the
above construction without departing from the scope of the
invention, it is intended that all matters contained in the
foregoing disclosure or shown in the accompanying drawings
shall be interpreted as illustrative and not in a limiting sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of the
invention herein described, and all statements of the scope of
the invention that, as a matter of language, might be said to
fall therebetween.

What is claimed is:

1. A closed container with O-ring construction that permits
flow of gas during a self-vacuumizing process of a bio-acti-
vated protective composition disposed therein, comprising:

a housing having a cylindrical shape and an open top;

a gasket seat having a first substantially horizontal flange
and a second substantially horizontal flange disposed
about said housing proximal to said open top of said
housing;

an O-ring having an elliptical cross-section that is substan-
tially perpendicular to said housing, said O-ring having
an inner segment of said elliptical cross-section and an
outer segment of said elliptical cross-section;

said inner segment of said O-ring disposed within said
gasket seat, said first flange of said gasket seat disposed
in overlying relation to said inner segment and said
second flange of said gasket seat disposed in underlying
relation to said inner segment, said gasket seat maintain-
ing constant contact with said inner segment to protect
said O-ring from deformation when a downward or
inward force is applied to said O-ring; and

a housing cover having a cylindrical shape and an open
bottom adapted to engage said open top of said housing,
said housing cover having a cover seal extending longi-
tudinally from said open bottom of said housing cover;

said cover seal having a recess adapted to receive said outer
segment of said O-ring, said O-ring and said recess
defining a channel between said cover seal and said first
and second flanges, said channel sufficient to permit
flow of said gas during said self-vacuumizing process.

2. A closed container as in claim 1, wherein said O-ring is
constructed out of neoprene.

3. A closed container as in claim 1, wherein said first and
second flanges are angled acutely toward a vertical center of
said gasket seat.

4. An assembly for the utilization of a bio-activated pro-
tective composition, comprising:

a first component, said first component comprising:

a housing having a cylindrical shape with an imperme-
able base, a first impermeable annular wall extending
perpendicularly from said impermeable base, and an
open top,

said housing containing said bio-activated protective
composition, and
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a gasket seat disposed in proximal relation to said open
top of said housing, said gasket seat having a back
support, a first substantially horizontal flange and a
second substantially horizontal flange;

a second component, said second component comprising:

an O-ring having an elliptical cross-section that defines
an inner segment and an outer segment, said inner
segment disposed within said gasket seat, said outer
segment protruding from said gasket seat,

said gasket seat protecting said O-ring from deformation
when a force is applied to said O-ring; and

a third component, said third component comprising:

a housing cover having a cylindrical shape with an
impermeable top, a second impermeable annular wall
extending perpendicularly from said impermeable
top, an open base, and a cover seal extending verti-
cally from said open base,

said cover seal including a recess adapted to snugly
receive said O-ring to define a channel between said
cover seal and said first and second flanges, said chan-
nel allowing a gas to flow during a self-vacuumizing
process of said bio-activated protective composition.

5. An assembly as in claim 4, wherein said O-ring is con-
structed out of neoprene.

6. An assembly as in claim 4, wherein said first and second
flanges are angled acutely toward a vertical center of said
back support.

7. A method of vacuumizing a bio-activated protective
composition within a container, comprising the steps of:

providing a housing having an impermeable base, a first
cylindrical upright wall, an open top and a gasket seat
that has a first substantially horizontal flange and a sec-
ond substantially horizontal flange, said gasket seat dis-
posed in proximal relation to said open top;

providing an O-ring with elliptical cross-section that
defines an inner segment and an outer segment, said
inner segment disposed within said gasket seat;

providing a housing cover having an impermeable top, a
second cylindrical upright wall, an open bottom and a
cover seal extending vertically from said open bottom,
said cover seal including a recess adapted to receive said
outer segment of said O-ring;

applying a force onto said housing cover to engage said
housing cover and said housing, wherein said force is
applied until said outer segment of said O-ring is snugly
enclosed within said recess of said cover seal to define a
channel between said cover seal and said first and second
flanges of said gasket seal, said channel permitting the
flow of a gas for said composition to undergo said self-
vacuumizing process.

8. A method as in claim 7, wherein said O-ring is con-
structed out of neoprene.

9. A method as in claim 7, wherein said gasket seat further
includes a back support, wherein said first and second flanges
are angled acutely toward a vertical center of said back sup-
port.



